Contrasting patterns of population genetic structure of Fasciola hepatica from cattle and sheep: implications for the evolution of anthelmintic resistance.
Twelve polymorphic genetic markers, eight allozymic loci and four microsatellites, were used to characterize 20 infrapopulations of Fasciola hepatica (all flukes from 10 individual cattle and 10 sheep) from 11 farms in Northwest Spain. Results suggest different patterns of population genetic structure depending on the host species. Individuals identified as clones were much more frequent in sheep. The common presence of clones and its nonrandom occurrence among individual hosts suggests clumped transmission of liver flukes in sheep. After reducing significant repeated multilocus genotypes to one unique copy within infrapopulations, results show relatively high levels of gene diversity within infrapopulations from cattle and sheep (0.411 and 0.360 on average, respectively). However, parasites of sheep appear to show significantly more structured variation at the infrapopulation level (Standardized F(ST)=0.087 and 0.170 for parasites of cattle and sheep, respectively). Compared to the parasites from cattle, results suggest that populations from sheep show lower levels of gene flow, higher degree of aggregate transmission, higher probability of mating within clones, and lower parasitic load. These differences have implications for the evolution of anthelmintic resistance because they affect the effective population size and the degree of inbreeding. The development and rapid spread of resistance seems likely in the parasites of cattle because populations from the study area are characterized by high gene flow. However, results also suggest that the efficient selection of a new recessive advantageous mutation would be favored in parasites of sheep due to a greater potential for inbreeding.